esp@cenet results view 



Page 1 of 1 



RESULT LIST 

1 result found in the Worldwide database for: 

WO9401645 (priority or application number or publication number) 
(Results are sorted by date of upload in database) 

1 IMPROVEMENTS RELATING TO LOCKS 

Publication info: WO9401645 - 1994-01-20 



Data supplied from the esp@cenet database - Worldwide 



t,: 




http://v3.espacenet.com/results?sf^n&FIRST=l&F=0&CY=ep&LG=en&DB=EPODOC... 12/31/2005 



CO 



esp@cenet document view 



Page 1 of 1 



IMPROVEMENTS RELATING TO LOCKS 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 

- international: 

- european: 



WO9401645 
1994-01-20 
WOOD ERIC (GB) 

SMART LOCK LIMITED (GB); WOOD ERIC (GB) 



(IPC1-7): E05B47/00 

E05B47/00D; E05B47/06; G07C9/00E12G 
Application number: W01 993GB01410 19930705 

Priority number(s): GB19920014257 19920704; GB19930003708 19930224 



Cited documents: 

DE31 22064 
AT361798B 
FR2561703 
FR2669368 
DE3244566 
more » 



Report a data error here 



Abstract of WO9401645 

A lock (10) and key (14, 14A) mechanism for 
doors (12) and the like, whereas the lock 
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when inserted into its bore. The key barrels 
contain a random distribution of magnetic 
particles in a non-magnetic aggregate, and each 
key (14, 14A) is unique. The lock contains an 
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Improvements Relating to Locks 

This invention relates to locks, which are usable typically 
for the control of the opening of doors and other devices. 
Although the invention can perhaps best be described in 
relation to the use of the lock in connection with control of 
the opening of doors, there is no reason why the principles 
of the invention could not be embodied in other areas of 
application. However, for the sake of convenience of 
description and explanation, reference is made hereinafter 
only to the use of the locks according to the invention in 
the opening of doors. 

There are now various forms of door lock available, the most 
common of which comprises the use of a metallic key which is 
cut in order to be coded so as to fit a particular lock 
mechanism so that only a key fashioned in such manner can be 
used for opening the lock. Other form of locks comprise 
electrically and/or magnetically coded devices, or coded 
punched card, which can be inserted in appropriate locks 
programmed to recognise the codes and to enable opening of 
the doors which the locks control. 

A lock which can be programmed electronically and keys in the 
form of cards which can be correspondingly programmed are 
excellent for use in connection with for example hotel rooms 
where guests may remain only for an evening or two, because 
each time a guest leaves, the lock can be reprogrammed and a 
new card key created for the next guest. The previous guest 
if he keeps his card key cannot subsequently use same for 
gaining entry to the room. 

Other door locks such as motor car locks can be remotely 
controlled by means of a coded infra red beam. The key in 
effect becomes a transmitter of a coded signal which is 
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recognised by the precoded lock in the motor car f and such 
devices also have their advantages. 

However, all of the known locks are precoded by the 
manufacturer or by some other party controlling the use of 
the locks e.g. in the case of a hotel door lock the lock is 
coded from a central computer station, but heretofore there 
has been no system providing for more general coding 
arrangement of the locks. 

In accordance with the present invention, in its broadest 
aspect, a lock mechanism is provided with a memory and that 
memory is set to be coded for controlling the lock by means 
of a random code creating device which when brought into the 
appropriate functional proximity with the lock programmes the 
memory of the lock such that the said device susequently is 
usable as a key for operating the lock. 

The random coding device may comprise a mechanical device 
which is capable randomly of creating a code in the lock. 

In one particular embodiment, the coding device comprises a 
mechanical key which is in the form of a shaft of a suitable 
material, which may for example be a plastics material in 
which are embedded or in pockets in which are located in a 
random pattern magnetic particles such as ferrite particles 
of different grades and/or sizes. The lock would be provided 
with a receiving device for receiving this shaft, and when 
the shaft is appropriately inserted into the lock, the 
magnetic particle distribution is sensed by electro-magnetic 
coil means thereby creating a code signal which is stored in 
the memory of the lock. The lock may be provided with an 
indicating device such as a ligh emitting diode which is 
illuminated, or perhaps flashes, when the code generated by 
the insertion of the key shaft is stored in the memory, when 
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the key can be removed. The code generation preferably 
comprises the sequential insertion of the key in a number of 
angular positions which may be the same or different so that 
the code has a number of bits, increasing the combination of 
* codes which are possible. 

Subsequently, the key can be sequentially inserted into the 
lock in accordance with its code and it will be recognised as 
matching the coding in the memory, and the lock mechanism 
will operate, enabling for example the door controlled by the 
lock to be opened. 

Depending upon the programming of the memory i.e. the control 
of the manner in which the memory operates, the device 
according to the invention may be such as to enable a number 
of keys of different security level to be created from the 
receiver. Thus, if the first key which is inserted in the 
receiver inserts the first code in the memory, and can be 
considered as the "super master" key, which would be the 
highest level of security, the memory may be such, depending 
upon the sequence of signalling, to create master keys for a 
second highest level of security. In such a case, after the 
programming of the lock by the super master key, if the super 
master key is subsequently inserted, "master" keys may now be 
produced from the lock, by inserting a fresh key of identical 
physical construction, but having a different random 
distribution of the particles. The code signal created by 
the sequential insertion of this key is loaded into the 
memory. When the entry of the code has been completed, the 
master key can be removed. Further master keys can be 
created from each master, and so on so that as many master 
keys as there are memory locations for master keys in the 
memory can be produced. The apparatus may be such that some 
keys which are produced from master keys are not capable of 
producing other keys and such keys are lock opening only arid 
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therefore become "utility" keys. 

Again, the memory may be such as to be capable of receiving 
still further key codes for cancellation keys, which can be 
produced by inserting the master key followed by a 
cancellation key. The same basic procedure as described 
above in relation to the manufacture of master keys is 
followed for the manufacture of cancellation keys except that 
the track produces an indication that a cancellation key is 
being made. Each master key may therefore have a 

cancellation key and the cancellation key code is tied to the 
code of the master key from which the cancellation key is 
produced. If the cancellation key is inserted in the lock 
sequentially the code of the master key is removed from the 
memory and such master key will no longer open the lock. 

It can be seen therefore that for each lock there may be a 
plurality of master keys and utility keys, and as each has 
its own unique code, by connecting the lock to a software 
database, it is easy to analyse the lock utilisation. Any 
person who opens the lock can be recognised by the 
appropriate database computer and a record can be made of the 
time the lock was opened and by which key. 

Also, any key, including the super master key, and all keys 
produced therefrom can be invalidated by its cancellation 
key. If a master key is invalidated, for example by wiping 
the code from the memory for that master key, then all other 
master keys and utility keys produced from that master key 
are also eliminated. It can be seen therefore that any 
person who has control of the lock can selectively eliminate 
particular keys from operating the lock. Furthermore, if the 
operation of the memory in the lock is controlled by a timing 
device it can be arranged that some master and utility keys 
can open the lock at certain times of the day, whilst others 
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may be controlled so as to operate the lock at other times of 
the day. 

There may be a means whereby the entire memory can be wiped 
clean in which case all keys including the super master key 
become invalidated. If these keys have to be used again for 
controlling the lock, the programming procedure described 
above must be repeated, but it is to be stressed that any key 
can be the super master key provided it is brought into the 
operational proximity with the lock when the lock memory is 
entirely clear. 

The capability of programming the memory to perform in this 
manner is within the knowledge of the competant electronics 
programmer . 

Embodiments of the present invention will now be described, 
by way of example, with reference to the accompanying 
drawings , wherein : - 

Fig. 1 shows a lock device with associated keys according to 
one embodiment of the present invention; 

Fig. 1A is a schematic view showing the ferrite particle 
distributor; 

Fig. IB, illustrates one form of detection system used in 
connection with the lock mechanism of the invention; 

Fig. 1C illustrates one form of circuit to demonstrate the 
principle of the embodiments of the invention. 

Figs. 2 and 3 are respectively sectional and end elevations of 
a lock according to a first embodiment of the invention; 
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Fig. 4 is an end view showing how the door bolt is operated? 

Fig. 5 is a perspective exploded view of the door bolt; 

Fig. 6 is a sectional view taken on the line VI -VI of Fig. 4; 

Fig. 7 is a part sectional elevation of a door lock according 
to another embodiment of the invention; 

Fig. 8 is a sectional elevation of the arrangement as shown 
in; 

Figs. 9 and 10 are a sectional end view and a sectional side 
view of the drive motor of the lock of Fig. 7; 

Fig. 11 is a side view similar to Fig. 10 showing an 
alternative arrangment of motor drive; 

Fig. 12 shows in diagrammatic form a memory bank of the lock 
mechanism in the embodiments of the invention; 

Fig. 13 is a diagrammatic illustration showing how multiple 
keys of different security levels may be interlinked and 
produced for use in connection with the locks shown; and 

Fig. 14 is an exploded perspective view of an alternative 
form of key reader device; 

Fig. 15 is a perspective view of the device of Fig. 14; and 

Figs. 16, 17 and 18 are a plan end view and sectional side 
view of the device shown in Figs. 14 and 15. 

Referring to the drawings, and firstly to Fig. 1, a security 
lock according to the present invention is illustrated 
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diagrammatical ly by reference numeral 10. The lock may be 
retrofitted to a standard door lock of a door 12 (Fig 2), 
typically of the type known as the American deadlock. The 
standard lock is operated through the security lock 10 by 
means of a key 14 or 14A which is inserted in a receiver 
barrel 16 of the security lock 10, and after insertion of the 
key, the barrel 16 is turned slightly as will be described in 
either direction. Insertion of the key 14 is in the 
direction of arrow 20. 

The security lock 10 contains a register or memory (Fig. 12) 
for storing codes which control the operation of the lock, 
and initially the memory which is illustrated 
diagrammatically in Fig. 12 by reference 22 is blank, but the 
memory is programmed with codes in accordance with the 
embodiment of the invention in that the key 14 or 14A 
comprises a shaft or barrel 24, 24A suitably of a synthetic 
plastics material and containing randomly distributed 
magnetic chips or particles such as a ferrite aggregate, the 
aggregate comprising a cement and any of a number of metal 
oxides such as for example, zinc, manganese or nickel. 
Figure 1A is a diagrammatic reprsentation to show the 
distribution of the ferrite particles (which are of different 
sizes and/or shapes) throughout the barrel 24 of the keg 14, 
14A. The particles instead of being throughout the lengths 
of the barrel 24 the key 14, 14A, may be grouped in spaced 
bunches. At one end of the barrel 24 is a finger grip 28, 
28A. It will be understood that the keys 14, 14A may be 
produced inexpensively and in large numbers. They are 
relatively simple items, but it will be understood that 
because of the random distribution of the metallic particles 
in fact no two keys will be identical in their particle 
distribution. Use is made of this in the instant invention 
in that the keys 14, 14A are themselves used to programme the 
memory of the lock 10. 
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This is explained in more detail with reference to the lock 
shown in Figs. 2 to 6 and IB which show that a receiver bore 
16A of the lock is surrounded by an induction coil 29 having 
as shown in Fig. IB various tappings 30, 32, 34, 36, 38 and 
40 which in one arrangement lead to various contactors 42, 
44, 46, 48, 50 and 52 which are connected serially by means 
of contactor switches 54 (which in practice will be solid 
plate) to a tuned amplifier 56, and the resulting frequency 
coded output on line 58 provides a coding for addressing the 
memory 22. 

The connections 30 to 40 to the coil 29 are preferably 
randomly arranged in relation to the coil (but need not be) 
so that, taken in conjunction with the magnetic particle 
distribution in the key 14, 14A and its sequence of insertion 
(to be described) provide different frequency signal outputs 
on line 58. This resulting unique coding which is entered in 
the memory is stored within the memory and when the same key 
14, 14A is subsequently inserted in the lock to be described, 
the memory will recognise the key and will permit it to open 
the lock or the lock to open. The receiver barrel 24 may be 
of plastics material. 

The basic principle of this recognition system is that when 
the barrel of the key with its ferrite particles is 
introduced into the coil a specific inductance is produced. 
The inductance depends upon the type and amount of ferrite in 
the region of the coil. If the coil carries an alternating 
current i.e. it is part of a oscillator circuit , the 
oscillator will generate a particular frequency when there is 
no key barrel therein, but when the barrel is introduced the 
inductance of the coil is modified and the frequency of 
oscillation will change. If this change can be measured as 
is possible with current technology, then a unique signal can 
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be created. As the magnetic properties will vary from key to 
key in much the same manner as finger prints vary from person 
to person, each key will create a unique change in frequency. 
It might be noted at this time that frequency of oscillation 
of the oscillator is effected by temperature, and appropriate 
corrections may have to be made or temperature variation may 
have to be taken into account in order to produce reliable 
and repeatable results, additionally, oscillator drift may 
have to be taken into account. 

As many tappings or separate coils as required may be used 
depending upon the required security of the system. The 
change in frequency detected may be on the basis of transient 
variation i.e. as the key barrel is being introduced, or on 
permanent variation when the key barrel has been introduced 
and is held in position for a predetermined time. 
Appropriate selection must be made for determining the 
resolution of the detection system to ensure reliable 
operation, but the basic principle of the illustrated system 
remains unaltered insofar as when an appropriate key is 
inserted into the coil, that is to say a key which is 
recognised by the electronics and allows the door to be 
opened, the lock will function reliably and allow the door to 
be opened, but if any other key is inserted, no door opening 
operation will take place. As will be explained 

hereinafter, the system is also set so that the first time 
any particular key barrel is inserted in the coil, the memory 
is programmed to remember that particular key with regard to 
its effect on the frequency of the oscillator and to 
programme the memory so that subsequent insertion of that key 
will operate the lock. 

Figure 1C shows one arrangment which may be adopted for 
analysing the effect of inserting a key barrel 24 into a coil 
29. The coil has a spectrum analyser connected thereto by 
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the components shown and if one examines a trace from the 
spectrum analyser, it will be seen that with no key inserted 
the coil which is connected to an oscillator has a resonant 
frequency. As the key is slowly inserted, the resonant 
frequency decreased rapidly to a low and then increased 
gradually to a settled figure less than the resonant 
frequency. The resonant frequency was restored when the key 
was withdrawn. Other keys inserted in this way displayed 
the same effect but different overall characteristic 
frequencies. 

Frequency measurement can be by any suitable electronic 
method such as indirect frequency measurement, inductor 
coupling and frequency modulation and any suitable circuitry 
may be arranged for producing the output on line 58 to be fed 
to the memory 22. 

Instead of detecting frequency change, the electronics may be 
set to measure the phase shift in the signal which takes 
place between situation wherein the key barrel is not 
inserted in the coils, and when it is slowly inserted. As 
the barrel is inserted there is in addition to frequency 
change a phase change in the output signal, and this phase 
change produces a phase difference finger print along the 
distance of the key which uniquely identifies the key. Use 
can be made of this signal in order to programme the memory. 

As to the arrangement for the programming of the memory 
reference is now made to the Figs. 12 and 13. 

As mentioned above, the frequency output from the tuned 
amplifier 56 is proportional to the signal generated by 
frequency variation, and each frequency output is transferred 
into digital outputs typically in the range 0-15. When the 
key is placed into the receiver 16 for the first time, the 
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ferrite chips along the length of the key induce the current 
to flow within the inductance coil. The random distribution 
of chips results in different current flows within each 
segment. The contact switch 54 samples the segments in turn, 
and the respective frequency outputs from the segments form 
the respective bits from the least significant to the most 
significant of the code identifying the key. With this 
arrangement, when using hexadecimal coding, a large number of 
codes are available for use. One can increase the number of 
coil segments to increase the number of bits in the code 
whereby the number of available codes can be increased 
dramma tic ally* The range of codes available for one segment 
is 0 - 15, but the range of codes available for six segments 
is in the order of 17 million . 

The number of levels of security which can be recognised by 
the lock depends upon the preprogramming of the operation of 
the memory. For example, the memory may be set to receive 
only the coding of a single key, in which case as soon as the 
first key is inserted in the receiver when the memory is 
blank, that code is entered in the memory and the lock 
recognises that key and that key only for susequent operation 
of the lock. In such case the memory may be wiped clean for 
example by a switch or button located inside the lock 10. 
Such an arrangement would have limited use however, and the 
electronics are preferably programmed so that each lock can 
be operated by any of a large number of keys but of differing 
levels of security. It is proposed that the electronics be 
preprogrammed to store the code of a first entered key and to 
make that key a "super master" key. There may also be a 
facility for forming a cancellation key for the super master 
key. When the first key is inserted to set the code of the 
super master key, a switch button 17 (Fig.l) is pressed and 
the key is inserted as described hereinafter. As the 
completion of the coding a button 19 is pressed. 
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If it is desired to make a cancellation key or a master key 
from the super master key, upon completion of the entry in 
the memory of the master key code, button 19 is not pressed, 
but the super master key is removed, and the next key to be 
created is inserted. If a cancellation key is to be created, 
button 19 is pressed, and upon completion of the coding, 
button 17 is pressed. By pressing the buttons 19 and 17 in 
that order, the memory recognizes the key as a cancellation 
key. 

If a master key is to be created from the super master key, 
following insertion of the key to form the master key button 
17 is pressed, and at the completion of the coding, button 19 
is pressed. The pressing of the buttons 17 and 19 in that 
order means the creation of a key which can be used for 
opening a lock. Such a master key can be of a type able to 
reproduce further master keys, or it can be of a type which 
is not capable of producing further master keys. In the 
latter case, at the completion of the coding for the master 
key the button 19 is pressed twice, which means that that 
master key cannot subsequently be used for making other 
master keys. 

A cancellation key for any master key is produced similarly 
to the method described above except that the master key is 
first inserted in the lock and button 17 is pressed. The 
master key is coded and at the completion of that coding, 
button 19 is not pressed. The further master key to be 
produced is then inserted and button 17 is pressed. The key 
is coded and at the completion, button 19 is pressed for 
storing that code in the memory. 

All keys created via the lock in this way which can open the 
door or arrange for opening the door simply by inserting the 
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key as described hereinafter. 

It should be mentioned that although in the preferred case 
each code for each key will involve insertion, removal and 
turning of the key before reinsertion, it is possible for any 
key to have a code produced by inserting the key a number of 
times to form part of or all of the code. 

Fig. 13 is a diagrammatic indication indicating how a 
plurality of keys can be used for the lock. The super master 
key is indicated by reference 14, and its invalidation key by 
14Z. In the diagram of the memory 22 in Pig. 12 , the code 
for the super master key is indicated by a rectangle 14X, 
whilst the code for the invalidation key is indicated by 
reference 14AX. 

It is likely to be the case that lower levels of security 
keys are required, and from each super master key 14 there 
may be created master keys 68 and invalidation keys 68A as 
described. Each master 68 and each invalidation key 68A will 
have its own unique code 68X, 68AX stored in the memory, and 
typically the master key codes may be stored in regions 
indicated diagrammatically by reference 68X in Fig .12. Boxes 
68AX indicate the locations of the invalidation key codes for 
the master keys 68. 

As also shown in Fig. 13, utility keys 70 (keys which can 
only open the lock) and corresponding invalidation keys 70A 
may be produced from each master 68 as described herein. The 
utility key codes are indicated as appearing at regions 70X 
in Fig. 12 whilst the invalidation keys for the utility keys 
are indicated by regions 70. 

In considering Figs. 12 and 13 therefore it can be seen that 
for each super master key 14 a plurality of master keys 68 
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can be produced, and from each master key, a plurality of 
utility keys 70 can be produced. Each of these keys is 
electrically unique by virtue of the distribution of the 
magnetic particles, but is physically the same as each other 
key. Any one of the keys therefore could be the super master 
dependent entirely upon the order in which the keys are 
inserted in the lock 10 when its memory is clear. The 
sequential insertion of any invalidation key wipes clean the 
code box in the memory 22 of the corresponding key from which 
it was made and all keys made from that key. Therefore if 
the super master invalidation key 14 is inserted in the lock 
to invalidate the key code 14, all keys are invalidated. 
Equally/ if one of the invalidation keys 68A is inserted to 
invalidate a corresponding master key 68, then all master and 
utility keys 70 made from that master key are invalidated. 
If a single invalidation key for a utility key is inserted, 
then only that utility key is invalidated. 

It can be seen that extensive and accurate controls can be 
effected on the utilisation of the keys. Especially if, as 
is possible, the electronics in the lock 10 can be controlled 
on a time basis. This control can be used to monitor the 
utilisation of the respective keys in the lock, and this 
monitoring can be analysed in such detail that every time the 
lock is operated, a record can be kept indicating when the 
lock was operated and by which key. This can be extra useful 
for security purposes. 

Referring now in more detail to Figs. 1 to 6, for more 
specific details of the lock, the barrel 16 as shown in Fig. 
1 is provided with a plurality, preferably twelve radial 
slots 13, and the key 14, 14A is provided with a key fob 15, 
15A adapted to be received in the slots 13. Slots 13 are of 
different length so that as the key is inserted in any one of 
the slots, it will be inserted to a lesser extent or a 
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greater extent than it would be in another of the slots and 
so on. If these slots are for example numbered 1 to 12, a 
key code can be generated by inserting the key in respective 
slots 13 in a desired code sequence. At each insertion of 
each slot, the lock is operated as described in order to 
programme the lock, and control the operation of same. 

Additionally, the lock 10 has the operating buttons 17 and 19 
which must be operated when programming the lock as 
described, and has indicator lights 21 and 23 which are for a 
purpose to be described. 

The sequence of operation of programming the memory and 
making the keys involves inserting the keys 14, 14A in the 
desired sequence in the slots 13, and when the key is 
inserted in each slot, it is necessary to turn the key 
slightly to cause slight turning of the barrel 16 in either 
direction, to cause operation of a piezo electric switch 25 
shown in Figs. 2 and 3. In the case of the arrangement of 
Fig. 2, the barrel 16 has an extension shaft 16B which 
extends through the door 12 and in the other end of same is 
mounted a door handle 27. The shaft 16B is prevented from 
turning by means of a rack and pinion arrangement 33 and an 
electrically operated locking arrangement with which the 
piezo electric switch 25 is associated. When the key is 
inserted, whether for coding or for opening the door, it is 
inserted in the appropriate slots in the barrel 16 in 
sequence, and at each insertion, the barrel is turned 
slightly until the piezo electric switch operates whereby a 
code is inserted in the memory, or the code is recognised. 
In the case of code recognition, the electrically operated 
latch is released and then the barrel 16 is turned to rotate 
the drive pinion 35 (Fig. 4) which engages rack teeth 37 on 
the door bolt 39 and the bolt is retracted from the door 
keeper plate 41 and the door can be opened. 
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As will be understood from Figs. 4, 5 and 6, the barrel 16 is 
located in the door 12 above the door bolt 39. The bolt 39 
as shown in Fig. 5 is hollow and inside the hollow is 
provided an electric motor 10X which has on its output shaft 
a bevelled pinion 12X. This pinion 12X is shown most 
clearly in Fig. 6 engages a bevelled gear 14X on a screw 
shaft 16X. The screw shaft 16X lies horizontally in use, and 
it is oppositely threaded at its respective ends and carries 
latch bushes 18X, 20X thereon. 

The electronics for the control of the motor are also housed 
inside the bolt 39 and are indicated by reference 22X, the 
motor having integral connections thereto. An input 
aperture 24X permits the electrical connections to be made 
between the piezo electric switch of the lock barrel and the 
electronics 22X. 

The latching bushes 18X and 20X are normally received in 
apertures 26X in the bolt 39 and projects through 
corresponding apertures 28X in a housing 30X which fits into 
the bolt in complimentary fashion, said apertures 28 
registering with the apertures 26X. 

When a signal is received from the barrel by the correct 
insert of the key, the motor is driven in order to rotate the 
shaft 16X which causes the latching bushes 18X and 20X 
simultaneously to retract into the recesses 28X in the 
housing 30X. This now enables the lock bolt to be retracted 
from the keeper plate 41 and the door to be opened. The 
retracted position of the bushes 18X is indicated in dotted 
lines, and dotted lines also indicate the retracted position 
of the door bolt 39, 

Figs 7 to 10 show another mechanical arrangement for the 
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lock, and referring to these figures, in Fig. 7, a similar 
barrel 16 is used in the door 12. 

A slightly different door bolt arrangement is adopted 
however, and the door bolt is shown at 50 and it will be seen 
to be biased to a closed position by means of door spring 51 
which is a leaf spring suitably loaded. 

A door shaft 52 passes through the housing 53 which houses 
the bolt 50, and the shaft 52 supports a cam 54 which engages 
in a cut-out 56 in the bolt so that by turning of the door 
shaft 52, the cam 54 engages a rear plate 57 of the bolt and 
can move same to a door opened position. Movement of the 
bolt 50 to the door open position, in the direction of arrow 
57 is in fact prevented by a door stop (58) which is adapted 
to be moved under the control of an electric motor as 
indicated by arrow 59 in Fig. 7 so as to abstruct the 
movement of the bolt 50 or to allow it to take place. The 
motor is controlled in much the same manner as the motor 
described in relation to Fig. 6 by means of the insertion of 
the key into the barrel 16. 

The motor is indicated by reference numeral 60, and reference 
is best made to Figures 9 and 10 to indicate the manner of 
operation of the motor to move the bracket 58. 

Referring to these figures, it will be seen that the motor 60 
is contained in a housing 80 and its drive shaft again 
supports the drive pinion 82 which is a bevel pinion and 
engages a bevel wheel 84 on an adjustment shaft 86. The 
adjustment shaft 86 is threaded at 87 and the threads engage 
the interior a sleeve 88 fast with the bevel wheel 84. 

The spigot ends 88 and 89 of the shaft 86 engage in recesses 
in the bracket 58, and the arrangement is that when the motor 
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60 is driven from the appropriate signal from the insertion 
of the key, the shaft 86 rotates by being driven via the 
bevel gears 82 and 84 and the bracket is moved up or down 
depending upon the instruction given as between the dotted 
line positions 90 and 91 shown in Fig. 10. The operation 
will be clearly understood insofar as when a key is inserted 
in the barrel 60 and if it is the correct key such as to 
cause operation of the lock to allow the door to be opened, 
the signals derived instruct the motor to rotate to move the 
bracket 58 downwardly in Fig. 7 thereby clearing the bolt for 
movement in the rearwards direction to enable the door to be 
opened. 

In Fig. 8, there is also shown the piezo electric switch 25 
and the coil 29 which function in the manner already 
described. 

The battery for driving the motor is shown in Fig. 8 at 
reference 91, but alternative battery position is shown at 92 
in Fig. 7. In Fig. 8 the battery is shown as being housed in 
the door, whilst in Fig. 7 the battery is shown as being 
housed in the housing 53. 

The arrangement shown in Fig. 11 is a modified form of drive 
insofar as the motor 60 is provided with a worm shaft 93 on 
its output shaft, and the worm shaft engages a worm wheel 94 
which is connected to the bracket 58 so as to move same in 
exactly the same manner as described in relation to Figs. 9 
and 10. 

Other structural arrangements can of course be adopted for 
the mounting of the mechanical parts of the lock. 

It will be appreciated that appropriate electrical 
connections must be provided between the respective parts of 
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the lock system and in relation to some embodiments it is of 
advantage to have the electronics wrapped around the motor 
and encased in a housing for security reasons. 

Where an electric motor has to react to release a latch 
mechanism when the correct operational key is first inserted 
in the lock, it will be arranged that the motor can respond 
quickly enough in those cases where the latch is moved out of 
the way and then the door handle is turned manually to 
displace the lock from the keeper plate. Additionally, any 
attempt to deactivate the motor to gain access through the 
door for example by drilling into the door and into the motor 
would result in damage to the wrap round electronics which 
would render the motor unusable and would retain the locking 
bolt in a locked position. 

A significant feature about the lock systems according to the 
embodimentsof the invention is that simple inexpensive keys 
can be used for operating the lock and also that the lock 
memory is programmed by the use of these keys preferably 
based upon the concept that the positioning of the key shaft 
24, 24A in the coil 29 creates a unique signal. 

The extent of application of the present invention is 
enormous in that an infinite number of locks can be created, 
and they can be controlled using keys which can be readily 
mass produced and are of identical physical shape but differ 
simply in the random pattern of magnetic particles. Each 
single lock can accept thousands of individual keys or only 
one key depending upon the requirements of the user. 

The level of security of utilisation of each key 14, is 
enhanced in that the key requires a sequence of entry to 
create the code or to invalidate the code. Thus, in the 
arrangement shown in Figs. 1 to 5 each key 14 is sequentially 
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inserted at different (or the same) angular positions and 
therefore has a sequence of insertion, and that sequence 
extends the code range. This would make it virtually 
impossible for a person finding a key to operate a lock 
unless he knew the sequence of insertion or code. Each and 
any has its own operating sequence. Indeed the key may be 
also associated with a second operating sequence which is 
followed would set off a silent alarm should for example a 
valid key holder be forced to open the lock under duress. 
The invention can be used for any level of security required 
of a lock e.g. for a garden shed or for a bank vault. 

Essentially, in the invention the lock and key system is such 
that both the lock and key have virtually unique non- 
repeatable random charcteristics and the lock electronics 
validate the keys. The arrangement wherein randomly coiled 
induction coils, and with random capacitors provide random 
resonant frequencies is only one method of providing the 
random characteristics. Thus the use of the appropriately 
shaped key which contains ferrite or similar particles which 
randomly modify the resonant frequencies of the coils is only 
one manifestation of the invention. The system could be set 
up such that the lock is operated by electro-magnetic 
signals, infra red signals, illumination signals and the like 
as long as the lock random characteristics are appropriately 
randomly modified by the key device. 

When the key involves a personal operation sequence, this 
sequence should be followed at the time of entering the code 
into the computer memory to validate the key. 

The electronic controls of the lock may be such that if an 
invalid key is used in an attempt to operate the lock, this 
could be signalled, and preferably there will be an inbuilt 
delay of two minutes before another attempt can be made to 
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open the lock. If a key is lost or stolen it can be 
invalidated using the invalidation key. 

In the embodiment described , as the key is a completely 
random arrangement of particles embodied in a matrix, and the 
particles are of indestructable mineral, it is very difficult 
if not impossible to duplicate a key. 

It may be desirable to provide a means whereby the lock can 
be opened from the inside and the entire memory reset should 
for some reason the super master invalidation key become lost 
or should it be broken or otherwise fail to function. 

The system provides the considerable advantage that it is not 
necessary to change locks under any circumstances even if all 
of the keys are lost or destroyed. The lock can easily be 
cleared and a new set of keys revalidated upon change of 
ownership of the lock. 

The lock units of the system can be retrofitted to existing 
locks, and they can also be embodied in completely new locks. 

Referring now to Figs. 14 to 18 which have been added to show 
yet a further embodiment of a key reader device for use in 
connection with the invention it is to be mentioned that all 
of the features referred to hereinbefore where appropriate 
can be applied individually or in combination to this 
arrangement as appropriate. 

Referring to Figs. 14 and 15, and in particular Fig. 14, the 
reader device which for example fits in a door comprises a 
pair of shells 10Z and 122 which are adapted to fit together 
to form a unit 14Z as shown in Fig. 15. 

The shells together define a pair of parallel cavities 16Z 
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and 18Z which are for receiving two slide blocks 202 and 22Z. 
These slide blocks contain the coils of the type as 
hereinbefore referred to detect the key and for programming 
and so on, and the inner faces of the blocks have rack teeth 
24Z and 26Z which are adapted to engage opposite sides of a 
drive pinion 28Z which in use is positioned therebetween and 
in engagement therewith. 

The pinion 28Z is received in finger control disc 30Z so as 
to ally with its axis vertical and to be rotatable so that 
the slide blocks 20Z and 22Z can be moved back and forth as 
indicated by arrow 32Z. 

Each of the blocks 20Z and 22Z houses a pair of the said 
coils as indicated at 34Z and 36Z, and there is a bore 38Z in 
each block which receives a plastic sleeve 40Z for protection 
purposes . 

When the unit is assembled as shown in Fig. 15, it has a 
front slot 42Z for receiving the key (of the characteristics 
hereinbefore described) which is indicated by reference 44Z. 
This key has two key shafts 46Z and 48Z which are adapted to 
be received in the bores 38Z of the two blocks. The key 
shafts 46 Z and 48Z have the ferritic particles for effecting 
the induced field in the coils for the purposes of electronic 
reading as hereinbefore described. 

The disc 30 is provided with a series of digit indications 
50Z on its periphery so that the disc position can be 
indicated. It would be appreciated that by turning the disc 
so the blocks 20Z and 22Z will be displaced back and forth 
and will lie at different longitudinal positions to receive 
the key shafts 46Z and 48Z. 



As a significant feature to be mentioned at this point is 
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that the randomness of the key and the detection system is 
effected by the extent to which the key shaft penetrates the 
coil or coils , and by controlling the depth of penetration as 
already hereinbefore described much greater sensitivity and 
variation can be achieved. In the coding arrangement 
therefore the disc may be adjusted to any angular position or 
series of positions followed by the sequential insertion of 
the key, or alternative the key may be left in position 
whilst the disc is varied for providing the code reading. 

When the reader reads a correct key, then the lock will 
function or other appropriate operation will be carried out. 

The making of the key furthermore to have two shafts 46 and 
48 again improves the resolution and accuracy of the system, 
and it is better to have the coils in spaced separate 
arrangements for this purpose. 

Relative coil and key displacement therefore is of 
importance . 

The electronics may be set up in order to provide receding 
each time a correct key is inserted, in order to compensate 
for drift. 

In accordance with another desired feature, the keys may be 
of slightly different lengths in order to increase the 
randomness of same. 

By providing a multiplicity of coils in alignment and in 
spaced arrangement, high accuracy of detection and resolution 
can be achieved. 

The use of multiple shaft keys furthermore improves 
resolution, and it should be mentioned that although ferrite 
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particles have been specifically referred to herein, the key 
materials may be different while still producing a readable 
effect. 

For example, it is possible to use a key with a shaft 
containing random glass particles which have different 
reflective and refractive effects on an illumination source 
directed at the particles. Equally, the key could be in 
different spectral colours created in a random basis so that 
different spectral effects could be achieved by using a light 
source reader. 
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CLAIMS 

1. A lock mechansim including a memory wherein said memory 
can be set to control the activation of the lock by means of 
a code creating device which, when brought into functional 
proximity with the lock sets the memory such that the code 
creating device or a device with substantially similar 
configuration is subsequently usable as a key for operating 
the lock* 

2. A lock mechanism as in claim 1 wherein the memory of the 
lock is electronically controlled and is set by the detection 
of an electrical signal code generated by the code creating 
device . 

3. A lock mechanism as in claim 2 wherein the memory is 
electrically connected to at least one wire coil into which 
the code creating device is brought into functional proximity 
by insertion causing an electrical inductance signal code to 
be created and detected. 

4. An electrical inductance signal code as in claim 3 wherein 
said code is detected by any of direct frequency measurement, 
indirect frequency measurement, inductor coupling, frequency 
modulation or phase measurement. 

5. A lock mechanism as in claim 2 wherein the said electrical 
signal code is increased by the sequential insertion of the 
code creating device into the lock mechanism in a number of 
angular positions. 

6 • A lock mechanism as in claim 5 wherein said code creating 
device is sequentially inserted in a plurality of random 
positions which includes at least one repetition of a 
previous position. 
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7 . A lock mechansim as in any of the preceding claims wherein 
said lock is usable with a code creating device said device 
in the form of a mechanical key including at least one area 
therein which is formed of magnetic particles. 

8 . A code creating device as in claim 7 wherein said magnetic 
particles are placed in a known configuration to provide a 
magnetic characteristic of that device and hence define a 
distinguishable code signal for the memory when placed in 
proximity to the lock memory. 

9. A code creating device as in claims 7 or 8 wherein the 
magnetic particles are ferrite particles provided in an 
aggregate formed with a cement. 

10. A code creating device as in claim 7 wherein said device 
comprises a shafthand a handle said shaft incorporating at 
least one area of magnetic particles. 

11. A device as in claim 10 wherein the handle is shaped to 
allow the device to be insertable into the lock mechanism in 
a limited number of angular positions. 

12. A lock mechanism comprising a memory which is set to be 
actuable upon the insertion of a code creating device of 
matching configuration, said device including at least one 
area of magnetic particles and wherein said lock mechanism is 
lockable or releasable upon the memory therein receiving a 
code signal from the code creating device which is 
substantially similar to that held within the memory. 

13. A lock mechanism as in claim 12 wherein the code signal 
held in the memory is generated by the configuration of the 
magnetic particles on the code creating device and by the 
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sequential insertion of the device into the lock in a number 
of angular positions. 

14. A lock mechanism as in any of the preceding claims 
wherein the lock further comprises a locking bolt mechanism 
which is movable between a locked position and an unlocked or 
retracted position and wherein said mechanism includes at 
least one bolt retaining screw. 

15. A lock mechanism as in claim 14 wherein said bolt 
retaining screw is movable between a first position such that 
the locking bolt is movable and a second position wherein the 
locking bolt is maintained in a locked position. 

16. A lock mechanism as in claim 15 wherein said screw is 
driven by means of a motor provided within the lock 
mechanism. 

17. A lock mechanism wherein said lock includes a memory 
which is set by the insertion of a code creating device and 
said lock is operable by the insertion of the code creating 
device or a device with substantially similar configuration 
in the correct sequence to substantially reproduce the code 
signal held in the memory and wherein upon a. matching signal 
code being detected to operate the lock, the memory is 
revised to memorise the newly input signal code. 

18. A lock mechanism as in claim 17 wherein the signal code 
held in the memory at any one time is the last matching 
signal code entered into the lock. 

19 . A lock mechanism as in any of the preceding claims 
wherein the signal code set in the lock memory to allow 
actuation of the lock can be cancelled by the transmission to 
the memory of a cancellation code. 
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20. A lock mechanism as in claim 19 wherein the cancellation 
code is transmitted to the lock memory by the insertion of a 
code creating device with a magnetic particle configuration 
which serves to cancel the existing memory. 

21. A lock mechanism as in claim 19 wherein said loc kcan be 
placed into a cancellation mode from a remote point such that 
the signal code held in the memory is cancelled and insertion 
of a new code creating device will set the memory with a new 
signal code. 

22. A lock mechanism including a memory wherein said memory 
can be set to control the activation of the lock by means of 
a signal code generated by a code creating device wherein 
said memory is capable of storing a plurality of signal codes 
therein . 

23. A lock mechanism as in claim 22 wherein said lock is 
activated upon the insertion in the correct sequence of a 
code creating device top create any one of the code signals 
held in the memory. 

24. A lock mechanism as hereinbefore described with reference 
to the accompanying drawings. 

25. A method of setting a lock mechanism including an 
electronic memory therein wherein said method comprises the 
sequential insertion of a code creating device, said device 
including at least one area of magnetic particles, into the 
lock mechanism in at least one angular position to create an 
electrical signal code, said code detected by the mechanism 
and retained in the memory. 

26. A method as in claim 25 wherein said code creating device 
is inserted into the lock mechanism in a plurality of angular 
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positions to create a signal code determined by the 
configuration of the device and the sequence of insertion of 
the device. 

27. A method of operating a lock mechanism wherein said code 
creating device or a device with substantially similar 
magnetic particle configuration is inserted into the lock 
mechanism in the designated sequential angular positions to 
provide a substantially matching signal code to that held in 
the memory and hence cause a locking bolt associated with the 
mechanism to be operable between a locked and unlocked 
position* 

28. A method of operating a lock mechanism as hereinbefore 
described with reference to the accompanying drawings and 
description. 

29. A key for setting and/or operating a lock mechanism which 
is responsive to magnetic influenced, said key comprising a 
member comprising ferrite particles. 

30. A key according to claim 27 , wherein the key comprises a 
key shaft and said particles are contained in said shaft. 

31. A key according to claim 30, wherein said shaft is of 
plastics material and said particles are embedded therein. 

32. A key for said and/or operating a lock mechanism which is 
responsive to radiation detection, said key comprising a 
number of inherent random characteristics which are 
detectable by a detection mechanism. 



WO 94/01645 



PCT/GB93/01410 




SUBSTITUTE SHEET 



WO 94/01645 



PCI7GB93/01410 



2-9 




56 

i 



I 




> 











F1G.1B 




SUBSTITUTE SHEET 



WO 94/01645 



PCT/GB93/01410 



I 




SUBSTITUTE SHEET 




16< 18X 12X TQX 




KX T8X 



FIG.B 



SUBSTITUTE SHEET 



WO 94/01645 



PCT/GB93/01410 




SUBSTITUTE SHEET 




SUBSTITUTE SHEET 



WO 94/01645 



PCT/GB93/01410 



7-9 



70Xa 





70X- 




1UX 

± 



1UAX 22 



■42 



E 



E 



IF 



IT 



70AX 



FIG.1S 



70AX 




FIB.13 



SUBSTITUTE SHEET 



PCT/GB93/01410 




SUBSTITUTE SHEET 



WO 94/01645 



PCI7GB93/01410 




SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT 

tmamatlonat Application No 



PCT/GB 93/01410 



L CLASSIFICATION Of SUBJECT MATTEW CH saaaral dasafflcaUoo aymbola apply. tndlcata at!) 



According <° Inlarnationat Patanl CUaaMcation (IPC) of to both National 

s E 05 B 47/00 
IPC : 



CUasfAcaUon and IPC 



U. FIELDS B6AHCMCO 



Minimum Oocumantatlon Saarchad » 



Classification Srcum | 



Classification Simbola 



IPC' 



E 05 B 



Documentation Saarchad erthor than MMImvm OooimoaUtlOrt 
to tha extant tf^aochO<K«moitt««wl«dtfdod IftthoFMda Saarchad' 



IU. DOCUMENTS CONSIOCREO TO ■£ RELEVANT* 



Category' 



Citation ot Document. « wtth indication, where appropriate. «< tho ceiaeaoi pa ess gar < 



DE, Al, 3 122 064 

(GOMEZ-OLEE NAVEDA) 
18 March 1982 (18.03.82), 
claims 1-19; fig. 1-10; page 
30, lines 5-11; page 31. 



AT, B, 361 798 

(BAUER KABA AG) 
25 March 1980 (25.03.80) , 
claims 1-8; fig. 1-6; page 5, 
line 43 - page 7, line 41. 



FR, Al, 2 561 703 

(GENUS INTERNATIONAL) 

27 September 1985 (27.09.85) 

claims 1-6; fig. 1-3. 

FR, Al, 2 669 368 

(VACHETTE) 22 May 1992 
(22.05.92) , 



ReWeert to Claim No." 



1,4,5, 
7,8, 

10-12, 
14,15, 
24,28, 
29,32 

1-5,7, 

8,11, 

13,14, 

17,22, 

23-28, 

30,31 



• Specie! cetegorie * of chad documonte: « 

-A" document defining the general etate ot tha ait wWeh ta not 

contid sred to ba of particular relevence 
"E" aariier document but publiehed on or attar tha International 

fitino data 

document which mar throw doubt* on priority deim(e) or 
which if cited to establish tha publication data ot another 
citation or other eoacisl raaton (as epedfted) 
•O" documant referring to an oral diadoaura. use. eehlbWon or 
othaf means 

-p- documant oubliehed prior to tha tntamational filing data but 
latar than tha priority data dalmod 



T- Utar documant publiehed attar tha uusrnation*! filing data 
^ oV^riorH? data and not In confiid with tna ■PPfedto* !■£ 

dtedto understand tha prlndple or tnaory «*derlr*ng 

Invention 

-X" documant o» particular relevance: Uta delmed « ft ** A j ,0 J 
cannot ba coneldered novel or cannot ba eonaidarad to 
Involve an tnvootiae atap 

•V documant ©I partlcutar relevance;' tha cUlmad l«»«" l jf* 
cannot ba conaidarad to Involve an »n«ntive atap -ban tha 
documant i« combinad -ith ona or mora othvr audi docu- 
m^KitaTwch combinaUon baing oorfoua to a paraon eUUed 
In tha aft 

-4- documant mambar of tha aeme oatam UmUf 



IV. CEftTtftCATION 

Oata ot tha Actual ComotvOon ot tha International Saa/Ch 

03 November 1993 



Data •< Mailing ot this tntamational Search Raport 

22.H.O. 



tntamaUonal Searching Authority 

EUROPEAN PATENT OFFICE 



Signature ot Authorised 0«eer 

CZASTKA e.h. 



Form PCT/tS AfflO <aacond eh«at) (Ja^Mary tt45) 



-2- 



lA(«rn«llon«1 Application No 



PCT/GB 93/01410 



1 .... iwnMENTs' CONSIDERED TO BE RELEVANT (CONTINUED FROM THE SECOND SHEET 


) | 




CJUtlo* ol Document «• wHh Nidte.Uon. whf « .D»o pciiM. ol U» r^.M »o.M0*« 


fUUvant to CUlm No. 



claims 1-17; fig. 1-9 

DE, Al, 3 244 566 

(ANGEWANDTE DIGITAL 
ELEKTRONIK GMBH) 22 May 1992 
(22.05.92) , 

claims 1-3; fig. 1-4. 

PR, A, 2 441 036 

(SACHS SYSTEMTECHNIK GMBH) 
06 June 1980 (06.06.80) . 
fig. 1-3. 

DE, Al, 2 752 106 

(BSG SCHALTTECHNI K & CO KG) 
23 May 1979 (23.05.79) . 
claims 1-2; fig. 1-3. 

PR, A, 2 356 790 

(YMOS-METALLWERKE WOLF & 
BECKER GMBH & CO) 
27 January 1978 (27.01.78), 
fig. 1-3; claims 1-8. 

DE, Al, 3 514 149 

(SACHS SYSTEMTECHNIK GMBH) 
30 October 1986 (30.10.86), 
claims 1-5; fig. 1-5. 



30.31, 
32 



Form PCT/ISA. 210(cxtra «**ee») <J»«u«nr > 983 > 



ANHAN6 

zua internationalen Recherchen- 
bericht uber die Internationale 
Patentanaeldung Nr. 



ANNEX 

to the International Search 
Report to the International Patent 
Application No. 

PCT/GB 93/01410 SAE 76241 



ANNEXE 

au rapport de recherche inter- 
national relatif 4 la deeande de brevet 
international n 1 



In diesea finhang sind die Hitglieder 
der Patentfaaihen der is obenge- 
nannten internationalen Recherchenbericht 
* angefuhrten Patentdokuaente angegeben. 
Diese Angaben dienen nur zur Uiter- 
richtung und erfolgen ohne Gewhr. 



This Annex lists the patent faaily 
neflbers relating to the patent documents 
cited in the above-mentioned inter- 
national search report. The Office is 
in no nay liable for these particulars 
Nhich are given aerely for the purpose 
of information. 



La prtsente annexe indique les 
•eaores de la faaiUe de brevets 
relatif s aux docuaents de brevets citts 
dans le rapport de recherche inter- 
national viste ci-dessus. Les reseigne- 
•ents i ournis sont donnds 4 titre indica- 
tif et n'engaoent pas la responsibility 
de TOffice. 
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date 
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